Perceiving precarious manhood 4 those psychological and behavioral characteristics associated with being a girl or boy, a man or woman, and as a separate concept to physiological sex. Far from providing a clear and universal delineation though, the introduction of this pair of terms engendered a contentious, and somewhat disorderly, cascade of competing theories and accompanying definitions.
In particular, gender has often been regarded as somehow emerging from biological sex, with sex resolutely free from any influence outside the physical [30] . Many commentators have regarded sex as accounting for biological, or innate, factors and gender for social, or learned, factors, but a myriad of interpretations, definitions, and opinions have been offered [28 provide an excellent overview]. Many working from the feminist perspective embraced gender as a means of extricating 'sex differences' from the figurative jaws of biological causality and acknowledgment of the socio-cultural influences at play in these matters has largely endured. Indeed, Springer et al. [30] recommend that causal models generally should be either purely social-based, or based on a biological/social interaction.
Despite a robust and continuing discourse on the specific meanings of the terms sex and gender, very often they are conflated [31] [32] [33] [34] and still are commonly used interchangeably [35] . Some progressive theorists endorse using the term gender rather than sex [36] and at least one contemporary author believes the two concepts are so inextricably entwined the terms should not be used in isolation from one another [33] .
That said, these terms still seem to have plain and dissociable meanings in everyday usage, with sex representing the biological (or other) state of being male or female (or intersex) and gender describing aspects of femininity and/or masculinity.
Certainly participants in the current study expressed no difficulty when asked whether Perceiving precarious manhood 5
or not they were able to envisage a male who is not masculine or a female who is not feminine. So observers tested for this research seemed to employ working definitions of sex and gender consistent with the broadly accepted idea of using the word sex to refer to the state of being male or female and gender to the possession of gender normative characteristics, or attributes commonly associated with being 'like a woman' or 'like a man' [37] .
Considering the fact that sex and gender are dissociable in semantic terms, yet often are used interchangeably, the aim with the current study was to explore whether and to what extent sex and gender are dissociable in perceptual terms. A comparison of sex judgments and gender judgments from PLW stimuli offered a strategy for obtaining a finer-grained picture of the basis or bases of these types of social judgments.
One means of interrogating the processes of social perception, such as the perception of sex and gender, is via point light walkers (henceforth PLWs). PLWs are visual representations of human biological motion conveyed by a relatively small number of dots representing discrete points on a body. Essentially, the viewer sees an array of dots on a computer screen that, as they begin to move, instantly resolve into a percept of a moving human figure. Originally employed by Gunnar Johansson [38] , PLWs have provided a controllable means of delivering a range of visual cues from which observers can extract, or infer, information on characteristics such as identity [39] [40] [41] , age [42] , affect [43] [44] [45] [46] [47] , and whether or not the figure is female or male [48] [49] [50] 46, [51] [52] [53] . Indeed, human observers are regarded as being very adept at judging whether a figure is female or male from biological motion, especially from frontal presentations [54, 51, 50, 46] .
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Usually when constructing a PLW one places the discrete points of light that define the body on the major joints: the head, shoulders, elbows, wrists, hips, and knees. With that in mind, a moment of consideration reveals that PLWs can contain two dimensions along which cues to whether an individual is female or male can change.
One is, of course, the spatial disposition of the joints. Even if one matches for height, the spatial disposition and distances between joints vary systematically with biological sex:
Shoulder width is on average bigger in males than in females. Similarly, females have broader hips than males, and so on. The second cue is kinematic, via the motion paths of the point lights. The mechanics of female and male bodies are different; the structure of female hips means they sway more, on average, than male hips when females walk.
Conversely, the relative stiffness in male hips results typically in more shoulder sway in males than females. With that in mind, it is of course possible to map systematically differences between females and males in terms of those points, and of course construct averages: An average female PLW, an average male PWL, and a population average walker, one that should carry cues equally female and male.
Such a set was employed in the current study. These stimuli, developed originally by Troje [54, 55] , contain an objectively neutral walker-the mathematical average of all female and male walkers measured. That walker here, following the conventions defined by Troje, is described as being the '0' walker. In other words, objectively the 0 walker carries information about females that is equal, mathematically, in weight to information about males. Either side of the 0 walker exists a space along which walkers can carry increasingly female information, or increasingly male information. Here we refer to each end of that continuum as the female space and as the male space respectively.
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Stepping through the female space, depicted by Troje's convention as negative scores along the number line and as illustrated in Figure 1 , each walker below 0 is defined by cues that incrementally are more and more consistent with female body dimensions. Similarly, each walker above 0 is defined by cues that incrementally are more and more consistent with male dimensions. Remembering that the 0 walker is in fact a population average, each increment, negative and positive, steps 1 standard deviation away from 0. Thus, the +5 walker carries the same weight of 'male cues' as the -5 walker carries 'female cues'. In this way the strength of sexually dimorphic body cues are controlled while other possible social cues to sex or gender, such as hair, clothing, skin color and texture, are eliminated.
If the distinction between sex and gender is taken seriously, and sex is regarded as a categorical variable, logic is being sorely tested by ideas that one walker is 'more female' or 'more male' than another. Any walker into the female space from the neutral point should theoretically be as female as any other, any male as male as any other. However, the construct of gender provides a more nuanced variable to correspond with the nature of the information available from such PLW stimuli. The walker at -1 can certainly be thought of logically as being less feminine than that at -4, the walker at +6 more masculine than that at +2. Thus, we used these stimuli to represent a mono-dimensional continuum based on the systematic variation of the weighting of sexually dimorphic information conveyed.
Perceiving precarious manhood 8 Figure 1 here So, the work reported here was predicated on the importance of sex as a social category, but extended that concept to a more nuanced consideration, that of gender.
Gender-here taken to mean the strength of one's femininity or masculinity-is in some way superimposed on the physical sex of each person and is without doubt a factor in interpersonal interactions.
It should be noted that no attempt was made to provide a deep examination of all possible identities, dimensions or classifications around sex and gender. Rather, the intention with this study was to consider the relationship between sex and gender in the Perceiving precarious manhood 9
perceptual domain, and specifically, to provide a first look at the extent to which binary judgements of 'sex' accord or differ from judgements of 'gender' from visual PLWs.
Essentially, this was done by comparing the rates at which PLWs across a continuum were judged to be male to the rates at which they were judged to be masculine, and similarly, to compare the proportion of female judgements to that of feminine ones. 
Materials and methods

Participants
Materials and design
This study employed a within groups, two alternative forced-choice design, with question type (three) as the independent variable and the proportion of each alternative response the dependent variables. Participants observed and responded to a range of PLWs that varied on the degree of sexually dimorphic visual cues to sex or gender.
Visual (target) stimuli were PLWs generated with PointLightLab software (http://www.pointlightlab.com/index.html) and displayed on a standard 17" flat screen CRT monitor in a light-and sound-attenuated testing room. The display resolution was 1024 x 768 pixels, refresh rate was set at 100Hz, color resolution was 32 bit and Perceiving precarious manhood 10 luminance was calibrated. Observers were seated in a standard adjustable office chair and indicated their responses via key-presses on a standard Microsoft Wireless Multimedia Keyboard 1.0A. The monitor and the keyboard were situated so that the viewing distance from observer to screen was 57cm.
Stimuli
Point Light stimuli consisted of frontal view figures arising from recording movements of human actors previously described in detail by Troje [54] in his methods. 
Procedure
After providing written consent, observers were informed that 'gender' was used here to mean 'masculine' or 'feminine' and 'sex' the categories of 'male' and Perceiving precarious manhood 11
'female'. To check that the observer understood that distinction in broad terms, the researcher asked each participant "Is it possible for you to imagine a person who is male but is not masculine and a female who is not feminine?" All participants agreed that they could and were then invited to proceed.
Participants were seated in a light and sound-attenuated room. For all tasks
PLWs across a continuum based on the weight of sexually dimorphic cues were presented for 1,000 milliseconds. Participants were asked to respond via a key press as outlined below and were not given immediate feedback about their performance.
Presentation order for these tasks were partially randomised such that the 'masculine or not' and feminine or not' tasks were presented consecutive to each other. Thus, task orders were: 1, 2, 3; or 3, 2, 1; or 2, 1, 3; or 3, 1, 2. Breaks between tasks were provided as per participant comfort.
Task 1: "masculine or not?" Observers viewed a total of 65 x 1000 millisecond presentations of 13 individual point light walkers (see Figure 1) . In a two-alternative forced-choice design, observers were asked to indicate, via a key press, whether they judged each walker to be 'masculine' or 'not masculine'. A response could be given at any time during the 1000 millisecond presentation of the target stimulus or during a 1000 millisecond inter-stimulus interval. Upon registering a response, the following stimulus was presented. The order of stimulus presentation was randomised.
Task 2: "feminine or not?" Stimuli were exactly as for Task 1, but this time participants were asked to indicate whether they judged each walker to be 'feminine' or 'not feminine'.
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Task 3: "female or male?" Stimuli again were exactly as for Tasks 1 & 2, but participants were asked to indicate, via key press, whether they judged each walker to be 'female' or 'male'.
The rationale for including an either/or question for target sex was to replicate previous studies [52, 51, 50, 46, 54, 56 and others, 48, 49] and to reflect a broader view of the sex dichotomy. In combination, the 'gender questions' (masculine or not" and "feminine or not") allowed a subtle difference in that there was an implicit third category created for gender: neither masculine nor feminine. Designed to mirror the real-life idea that a male need not be masculine nor a female feminine, this was a novel approach and potentially could result in a gender 'neutrality zone'.
Results
Raw data in the form of 'key pressed' in response to each stimulus presentation were transformed to proportional summary responses to each target. To test group difference, data were examined based on the multivariate approach for within-groups analysis [57] . The presence or absence of an omnibus effect was assessed via an analysis of variance (ANOVA) using IBM SPSS version 20. A set of planned comparisons on the difference between conditions, and orthogonal polynomials on the targets, were tested using PSY Statistical Program (http://www.psy.unsw.edu.au/research/researchtools/psy-statistical-program).
Responses from observers reporting their sex as male were first compared to those from female observers. Responses to targets did not differ systematically as a function of observer sex; thus, data reported here were those for all observers combined.
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There was a main effect of target; that is, observers' responses to all questions varied as a function of the weight of gender cues carried by the target PLW in the direction consistent with the objective information. As the focus here was to compare responses by question asked, main effects of target will not be reported.
Figure 2 here
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Interestingly, and as can be seen in Figure 2 , feminine and female functions largely were the same. For every target the proportion of female responses were equal.
This was not the case for functions representing male and masculine responses. Those clearly diverged across a number of targets. This is evident from the -1 PLW right through to the +4. For this subset of targets, the proportion of male responses was higher than the proportion of masculine responses, so observers were reporting the targets in a number of cases as being male but not as being masculine. 
Discussion
PLW stimuli were presented in three blocks and for each block observers responded to one of three questions: "is the walker male or female", "is the walker masculine or not", or "is the walker feminine or not". Observers made no apparent distinction between their judgments of a target as feminine or as female, but consistently did draw a distinction between male and masculine. This differential responding was at a statistically significant and meaningful level and question type explained a substantial proportion of the variance. Clearly, to these observers, targets satisfying the necessary criterion (or criteria) for 'femaleness' also satisfied that (or those) for femininity, but something different to mere 'maleness' was at play in Perceiving precarious manhood 16
ascribing the characteristic of masculinity. Male and masculine responses largely tracked one another for targets in the female space (i.e., targets -6 through -2), diverging at around the -1 walker, and then reconverging only in response to PLWs at the extreme end of the male space.
The -1 target, although objectively occupying the female side of the continuum, has previously been reported to be the subjective sex-neutral point (that is, the point at which observers judge the target equally often to be male and female [56, 58] and thus the most ambiguous in terms of sex. A tendency to respond 'male' at higher rates than 'female' in response to ambiguous PLW targets has been identified previously by a number of authors [58, 59, 56, 60, 51, 61] ; this is known as the male response bias, or simply, the 'male bias'. Similarly, when the direction of facing is ambiguous-that is the stimulus could equally be perceived as approaching or retreating from the observer-a PLW is more likely to be perceived as approaching when it is perceived as male than when perceived as a female [62] [63] [64] 61] . It has been proposed that these tendencies may reflect the higher risk, in evolutionary terms, of mistaking a male for a female, or of mistaking a male as retreating when in fact he is approaching, than the reverse [62, 63, 60] . Indeed, Johnson et al. [60] write that "The formidability of men and women is asymmetric" [60] .
Thus, it may be that we 'default to male'; we may search first for feminine cues, which would disconfirm our default position, and if we find none judge a target, with adaptive conservatism, to be male. In this way, sex judgments may be based on 'if not feminine then male'. This would certainly be compatible with Johnson and Tassinary's [65] finding that sex can be inferred from gender, albeit here in something of a back-tofront way: inferring maleness from not-feminineness. However, although this may go some way to accounting for the higher level of male responses to walkers at the female Perceiving precarious manhood 18
It could follow then that the gap between male and masculine judgments was a function of the differential activation of the male response bias in the sex judgment and gender judgment tasks. In this way the male response bias can be thought of as a function of forced dichotomous responding such that the point of delineation between male and female is dragged further into the male end of the continuum by ambiguous stimuli. Of course here, no such bias would be present in judgments of gender due to the option of neutrality provided by allowing not-feminine and not-masculine responses.
An alternative possibility is that the nature of the questions asked here served to prime observers, perhaps to more stereotypical positions [69] . In any case, future work ideally would incorporate four questions: "male or not", "female or not", "masculine or not", and "feminine or not".
However, neither of these ideas account for the fact that male responses exceed masculine responses even to the non-ambiguous walkers. The male response bias seems unlikely to be in play past the walker at one or two standard deviations into the male space, and indeed, proportions of male responses to non-ambiguous walkers largely mirror female responses to their opposite. So, although question type may be a factor in the center of the continuum, this is by no means a definitive explanation for the observed disconnect between male and masculine responses across the entire male range. The response patterns here were clear and consistent: female = feminine, but male ≠ masculine.
In fact, the answer may well lie outside the perception literature. With their seminal paper, Precarious Manhood, Vandello et al. [70] coined a term for the uncertain and tenuous nature of the state of manhood. Precarious Manhood is based on the idea that the state of being a real man, as opposed to being simply male, is 'hard won and easily lost' [71] . Gilmore earlier referred to this state as "…a prize to be won or wrested
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through struggle…" [72] and suggested that this struggle to attain manhood is not directly paralleled in womanhood. For females, it is argued, womanhood is bestowed almost by default, whereas for males, manhood is subject to social arbitrament and must be earned through tightly prescribed actions [73, 72, 71, 70] .
In addition, once earned, manhood is subject to constant reappraisal and maintaining it can be challenging [see 71 for a review]. Diverging from expectations and behaviors associated with social ideas of masculinity can come at a cost to males.
Although, it is important, as Heesacker and Snowden [74] point out, not to provide a negative account of masculinity, so perhaps not 'at a cost' then, but these divergences do seem to shift perceptions of masculinity [70] . This seems to be true more for males than for females diverging from femininity stereotypes [75] [76] [77] [78] . Indeed, back in the visual perception literature, Johnson et al. [79] found with regard to judgments of sexuality that the effects of departures from 'typical combinations'-so, aberrations from gender expectations-were stronger for males than females.
In this way, manhood, which we could certainly think of as according with masculinity, is not a category of which membership is automatically conferred by maleness, whereas femininity is more likely to be thought of as an immutable aspect of being female [70, 80] . Thus: female = feminine, but male ≠ masculine. This seems strongly to echo the experimental results presented here. It seems highly plausible that we are seeing evidence of the tenuous nature of manhood, or of being judged 'masculine', in these results. Observers consistently granted ambiguous PLWs maleness, but targets needed more strongly to demonstrate masculinity before having the mantle of 'masculinity' bestowed. These results fit remarkably well with the idea of manhoodor masculinity-being a state, unlike femininity, that must be earned or proved or
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actively demonstrated and may well constitute experimental evidence of 'Precarious Manhood' [70] .
